ChREBP binding and histone modifications modulate hepatic expression of the Fasn gene in a metabolic syndrome rat model.
Although the expression of hepatic lipogenic genes is enhanced in insulin resistance, the underlying mechanism is unclear. To reveal the details, the aim of this study was to investigate whether the expression of hepatic lipogenic genes are mediated by epigenetic regulation and specific transcription factors in an insulin resistance model of rats. Using a rat model of insulin resistance (SHR/NDmc-cp), we investigated the relationship between hepatic expression of the lipogenic gene fatty-acid synthase (Fasn), binding of the transcription factor carbohydrate-responsive element-binding protein (ChREBP) to the Fasn gene, and histone modifications in the region of the Fasn gene by real-time reverse transcriptase polymerase chain reaction, immunoblotting, and chromatin immunoprecipitation assay. Compared with control rats, Fasn mRNA expression and protein levels were higher in the livers of SHR/NDmc-cp rats, as were protein expression levels and Fasn binding of ChREBP and RNA polymerase II. Moreover, compared with the livers of control rats, levels of mono-methylated histone H3 lysine (K) 4 and acetylated histone H4 were higher in the promoter/enhancer region of the Fasn gene in the livers of SHR/NDmc-cp rats. Levels of trimethylated histone H3K4 and acetylated histone H3 were higher in the transcribed region. The results of this study indicate that expression of the Fasn gene in the livers of insulin-resistant rats is associated with increased H3K4 methylation, increased histone H3 acetylation, and increased H4 acetylation, and also, binding levels of ChREBP to promoter/enhancer region of Fasn gene is involved in the Fasn gene expression caused by hyperglycemia.